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Tl - Recorder of optical holograms on thermoplastic carrier - has thermal control system 
preventing overheating in intensive working mode 

AB - SU1 807444 A holographic method of recording is developed with the aim of avoidance 
of overheating of the film carrier when used in an automatic cyclic mode of working. A 
circuit of feedback from mean film temperature. A coherent light source (4), e.g. HeNe 
laser, forms the hologram through unit (5) on polymer film (1) in the presence of 
coronary discharge (8). 

- Temperature sensor (18) controls a chain of resolving units (18-21 (9-16) organising 
thermal protection, ensuring that the film does not attain e.g. 60 deg.C at which film 
defects commence. 

- ADVANTAGE - The temperature controlling system working with the holographic 
recording ensures that temperature does not become excessive, so preserving image 
quality. Bul.13/7.4.93(Dwg.1/1) 

IW - RECORD OPTICAL HOLOGRAM THERMOPLASTIC CARRY THERMAL CONTROL SY 

PREVENT OVERHEAT INTENSE WORK MODE 
PN - SU1 807444 A1 19930407 D\/V1 99424 G03H1/18 004pp 
10 - G03H1/18 
MC - V07-M 
DC - P84V07 

PA - (KISU ) UNIV KIEV SHEVCHENKO 

m - BARABASH YU M; BAZHENOV M YU; KUVSHINSKII N G 
AP - SU1 9904841 501 19900528 
PR - SU19904841501 19900528 



none 



none 




. C0KD3 COBEfCKHX 
COUMAnwCTHHECKMX 
PECnyB/lt/IK 



09) 



SUon 1807444 A 1 



(5i)s G 03 H 1/18 



rOCVMPCTBEHHOE HATEHTHOE 
BEflOMCTBO CCCP 
(rOCnATEHT CCCP) 



dnNCAH ME M SbfePETE HM$1 

K ABtOPCKOMY CBMflETEAbCTBy 



.. .. .... ■ 

(21) 4841501/25 :: 
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(46)07.04.93. Bk)/i. I^h 13 

(71) KMeBCKMPi rocyAapcTBeHHbii?! yHnsepCMTeT 
MM. T.r. LLIeBHeHKO ; 

(7i2yM.K3. Ba>KeHOB/HQ;M, B^^ HT. Kye- 

ujUHCKnti, B.A. nasnoB v\ %R, CeHMeHKci 
(56) 3(o5pMK A.i4. ycTpoi?iCTBO ynpaByieHnq (j)o- 
TOTepMoninacTMHecKoPi aanMCbib. ripnOopbi m 
T^XHMKa sKcnepuMeHTa. 1981 r. N? 5, c. 229. 
.'■ . HdxpAKMH HX. Vi AP-ynpae/ieHi/ie Kase^^ 
BOM M3p6pa>keHMH Ha TepMpn/iacTMHecKMx 
cpe;;ax. Ycnexw HayHHoii (|)OTorpact)MM. 1985,t/ 
XXIII c. 182-187, 

AKaea A. A. m APvyHUBepcanbHoe ycTpoii- 
CTBO ynpaB/ieHMfl npoueccoM aaniicM ro/ib- 
rpaMM Ha <})OTOTepMc>nna.ctMMeckne Hocnte/iw. 
C6. ronorpa(t)MMecKMe MeroAbi xpaHeHun, npe- 

o6pa30BaHM« M Q5pa60TKM MH<{)OpMamiM, 
1983 r. cDnw. Opynae, c- 29-37, 



. H366peTeHMe otHOCMircfl k p6nacTM rd/io- 
rpa^JMM, B MaCTHOCTM, K ycTpOMCTBaM fl/iq pe- 
rwctpaUuM po/)orpaMM na n/ieHKax 
TepMonyiacTMMecKMx <t>oT6npoBOAHMKOB (TO), 
KOTopwe Moryr paOoTaib b unK^MsecKOM bbto- 

MaTMMGXiKOM peJKMMe. 

Ue/ibK) M3o6peTeHMfl flB/iflCTCfl noBbitue- 
nne HaAexHOCTM paSoibi ycipoPicTBa aa cMei 
npeAOTBpaiMeHMfl neperpesa nrieHOK TcD npii 
pa5pTe ycTpoftCTBa b ixmnmeoKOM aBTOMarn- 
MecKOM pe>KMMe pemcTpauwn ro/iorpaMM. 

Ha <t>Mrype npeACTas/ieHa 6/iOK-cxeMa yc- 
jpoi^CTBa. OHa coagpxmt nneHKy 1 nonwMep- 

HOrO <|>0TOnpOB0AHMKa, HBHeCeHHyK) Ha 
CTeK/lflHHyKD nOAAO>KKy 2 C T0K0npOBOAflU4MM 

noAC/ioeM 3, mctomhmk 4 KorepeHTHoro a/ieKT- 
poryiarHMTHoro Ma/iyMeHiin - He-Ne /laaep, on- 
TMMeCKyK) cxBMy 5 <l)OpMMpoBaHiiq ro/iorpaMM. 
3neKTpoMexaHMMecKM(^ aarsop 6, G/iok 7 buco- 

KOrO H3npfl>KeHMfl C KOpOHUpytOlMMM 3/ieKTpo- 



(54)yCTPOl?lCTBOfl/ia PErWCTPAm/114 OH- 
TUMECKHX rO;iOrPAMM. HA TEPMOn/lA- 
CTMHECKMX HOCHTE/lflX ' 

(57) VcTpoMCTBo A^fl perwcTpauMM ro/iorpaMM 
Ha <J)OTOTepMon/iacTimecKMx HocMTe/iflx otho- 
CMTCR K o6/iacTM ro/iorpa(t)MM. CyiMHOCTb: a/ia 
npeAOTspaiueHMfl neperpeaa nneHKw npw pa- 
Gore B UMK/lMHeCKOM aBTOMaTMHeCKOM pe>KMMe 

BycipoCiCTBO perncTpauwM ro/iorpa'MM bboa«t 
uenb oSpatHoA cbji3m no cpeAHew Tewnepary- 
pe n/ieHKw. flpw npeBwuieHnn reMnepaTypu 
n/ieHKM HeKOToporo xapaxTepHorQ a^« nee 
SHaMeHMsi, cooTBeTCTByjoLuero HaMany cnaAa 
noxeHuna/ia npn aap^AKe, uMK/iMHecKaa pa6D- 
ra ycTpoMCTBa npepbiaaeTCfl. fl/ieHKa ocTbisa- 
er AO aaAaHHoCi reMneparypbf m ycTpoe^CTBO 
Mo>KeT B03o6HOBMTb CBOK) pa60Ty. 1 m. 



AOM 8. 3/ieKTpoHHoe pe/ie 9 BpeMCHvi aapnAKH 
n/ieHKM jcD, aneKTpoHHoe pe^e 10 BpeMenn 
3KcnoHMpoBaHMfl, a/iekxpoHHoe pe/ie 11 ape- 
MeHM npoflB/ieHMfl CKpbiToro wao6pa>KeHMrt ro- 
norpaMMbi, a/ieKxpOHHoe perte" 12 speMeHu 
CMMTbtBaHMfl ro/iorpaMMbi, a/iekxpoHHoe pe/ie 
13 BpeMBHM CTMpaHMji ro/iorpaMMbi, 5noK 14 
ct)OpMMpoBaHMfl ynpaB/iqwiUMX cMrHanoB no 

SHaHeHMlO AM4>PakuW0HHqC^ 3<t)4>eKTMBHOCtM 
(;; ) C <f)0T0npMeMHl1K0M 15, KAKDMesOPi kOMMy- 

TaTop 16, 3/ieKTpoHHoe pe/ie 17 BpeMeHn ox- 
/ia>KAeHMfl, AaTMMK 18 TeMnepaTypbi, 
MHTerpaxop 19, KOMnapajop 20, KniOHeByMD 
cxewy 21 , rnesAO *'3anycK" BHeuunero aBTOwa- 
TimecKoro sanycKa ut KHOOKy "FlycK" BnyrpeH- 
Hero pyHHoro aanycka. 

B/iOK I no/iyMeHMfl CKpuroro wsoGpaKeHHf? 
Bk/i»OMaeT B ce6fl mctomhmk 4 KorepeHTHoro 
3/ieKTpOMarHMTHorp na/iyHeHnw. onTHHecKyio 
cxeMy 5 4>opMMpoBaHMfl ronorpaMMw, a/ieKt- 
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poMexaHMHecKMCi aaTBop 6, 6noK 7 ebicoKoro 
HanpflMceHMfl c KopoHUpytomuM 3/ieKTpoAOM 8. 
3/ieKTpoHHbie pe/ie 9 m 10. BnoK II ynpaB/ieHWfl 
HarpeaoM BK/tK)MaeT aneKtpoHHwe pe/ie 1 1 , 12. 
13 17» K/iioMeBOvi KOMMyraTop 16. 5/iok 14 
(t)opMMpOBaHi4fl ynpaB/iniomMX cwrHandB ao 

3HaMeHMK) AMC|)paKUM0HHOl^ 3(t)<t)eKTVIBHpCTM. 

B/10K III o6paTH0i?i CBq3M no cpeAHei^ reMne- 
parype n/iCHKn TO) BKnJOMaer 8 ce6ji wHierpa- 
Top 19. KOMnaparop 20 m K/iiOMeByK) cxeMy 21 , 
coeAMHeHHwe nocneAOBaTenbHO. Bwxoa kom- 
naparopa 20 coeAMHeH c ynpaB/ifl»omiiM bxo- 
AOM KfliOMeBOfi cxeMbi 21, cwrHanbHwC^ bxoa 
K/iK)MeBoPi cxeMw coeAMHCH c bwxoaom 6/ioKa 
11 Harpesa - pene 17, a bwxoa K/iJOMeBoC^ 
cxeMbi - CO BXOAOM 5/ioKa 1 no/iyMeHMJi CKpw- 
Toro vi3o6pa>KeHi4fl - pene 9. 

Pa6oTa ycrpot^cTBa ocyiMecTB/iaeTCJi c/ie- 

AyiOLMMM 06pa30M, flpn BK/UCMeHMUyCTpOPlCTBa 

Bce 3/teKTpoHHbie pe/ie RpeMeHU ycTSiHaB/ii/iBa- 

lOTCfl B MCXQAHOe COCTOflHWe - /lOrVIMeCKMl?! "0" 

Ha BwxoA, K/t»OHeB0i^ KOMMyraiop 16 aaKpbiT. 
K/iKDHeaan cxeNia 2\ HaxoAWTCfl b saMKHyroM 
cocTOflHMM, nocKo/ibKy n/ieHKa JO hb Marpera m 
cMfHa/) Ha BbixoAe wHTerpaxopa 20 HeAOCTaTo- 
HBH A^n cpaSaTWBaHMfl KOMnaparopa 20. 

npouecc perwcTpauiiM HaMMHaercfl c 
BHeujHero aanycKa afleKxpoHMoro pe/ie 9 spe- 
MBHH aapwAKM. KOTopoe saAaer BrpeMA pa6oTw 
6>iOKa 7 BbicoKoro Hanpfl)KeHM« c KopoHMpyio- 
lUMM 3/ieKTpOAOM 8, 3 TaK>ke BpeMfl paSoTw 
aneKxpoMexaHMMecKoro aaxBopa 6, nepekpw- 
sawiuero nyn cBeraHa BpeMq aapflAKH noaep- 
XHOCTM n/iCHKM TO. Ro aaAHCMy ^poHxy 
MMny/ibca 3ap«AKw 3anycKaeTC« pe/ie 10 Bpe- 

MeHM 3KCn0HMp0BaHM«, B TCMeHMe BpGWeHll 

paSoTw KOTOporo npoucxoAWT perncTpauiifl 
ronorpaMMW c noMombK) KBaHtOBoro reHepa- 
TOpa 4 M onTMMecKoi;* cxeMbi 5 4)OpMMpoBaHiiji 
ro/i6rpaMMbi, 

ripn aKcnoHnpoB^HMM <t)opMiipyeTcn 
CKpbiToe anexTpocTaTMHecKoe naoSpakeHne. 
noc/ie OKOHMaHMfl pa6cTbi pe/ie lOaanycKaer- 
CJi pe/ie 1 1 BpeMSHM nponsneHUfl m nepea Snox 
14 oTKpwBaeT KinOMeeoM xoMMyxaTOp 16. flpn 
3T0M npoMCxoAMT HarpcB npoBOAfliuero noA" 
c/io« nneHKnTO, cKpbiioe vi3o5pa)KeHiie npe- 
o6pa3yeTcn b reoMerpuMecKvii^ penbe4> 
noaepxHocTM. OrpaHUMeHne Harpesa ocyme- 
CTB/iweTC« no AOCTM)KeHMw saAaHHOi^ tj c no- 
Mouubio 6noKa 14. 

3axpenneHMe pe/ibe(t>a noBepxHocTw npo- 
MCXOAMT npn ox/ia)KAeHMvi TepMon/tacTvi4e- 
CKoro c/iofl B ochobhom aa cmct rennboTBOAa 
B noA/^'OXKy. nocne npoflB/ienuR i^H4)0pMauMfl 
MOJKBT 6biTb CHMTana M o6pa6oTaHa b cooTBeT- 
CTBMH c TpeGoBaHMflMM no/ib30BaTenfl. fl/iw- 
lenbHOCTb cMMTwaaHMSi saAaeicR c noMombK) 
pe/ie 12. npM pa6oTe ycrpoCiCTBa b uwKnwMe- 
CKOM peJKMMe, T.e. npn KOHeHnoM speMenji 



CMMTbiBaHMfl. nocne CKOHMaHuifl pa6oTbi pe/ie 
12 aanycKaercfl pene 13 BpeMenw CTupaHUJi: . 
Dpn 3T0M nponcxoAMT cTwpaHne aanncw no 
saAaHHOii rj nyreM riOBTopHoro narpesa rep- 
5 MonnacTMMecKOrp cno«. Hoc/ie aroro npowcxo- 
AviT ox/iaxAeHne TepMon/iacfu^ecKoro cnon b 
OCHOBHOM sa CMCT xennooTBOAa b noAnoxKy. 
AHMTenbHOCTb ox/ia>KAeHMfl. onpeAenqercn 
• BpeMeneM cpaSaTbieaHMsi pene .17. npn pa5o- 
10 le B mixnuMecKOM pexuiMe, T.e. ripw KoneMHOM 
BpeweHM oxna>KAeHMyi. nocne OKOHMannw pa- 
6oTbi pene 17 nepea OTKpwryK) K/i|0MeByK) cxe- 
My 21. BHOBb aanycKaerca pene 9 BpeweHvi 
aapflAKM M aecbuiiKn aanncw noRTOpnercfl. 

Hpn npaxTHMecKM wcnonbsyeMbix pe>KM- 
wax UMxnMMeckoCi aanwcn nocTOflHHaa apeMe- 
HM UMKna r<. . 10 c. tepMonnacTMMecKMvi ■ 
cnoM 3a BpeMq ox/ia>KAeHM3 ne ycnesaeT octw- 
20 . Barb AO mcxoahom TeMnepaiypw n3-3a orpann- 
MeHHOi^ CKopoctM OTBOAa renna ns cnon b. 
OKpyjKatOLuee npocTpa.HCTBo. noaroMy c rene- 
HMeMBpeMeHMcpeAHHflteMnepaTypacnofl ne-, 
npepbiBHO B03pacTaeT, flpn leMneparype 
25 Bwuje HeKOToppi?!. xapaxrepHOi^ Ann AanHoro 
Tuna TepMonnacTMHecKoPi cpeAw, pesKb Bp3- 
pactaKDi- BenMMMHa HaxonneHHoro B o6beMe 
cnd« aap^Aa M TOK yTeMKM Mepea nero, oSpasy- 
MDTcn no.xanbHbie nppdon nosepxHocTn. Bce 
30 npwBOAMT K yMeHbuieHMK) cun cKpbixoro 
n3o6pa>KeHnn. nocneAHee seAeT k ysenime- 
HMK) TeMneparypti nponB/ieHnq. t.k. npn 
yMeHbiueHMM cwnw Aet^opMaui/ifl npowcxOAWT 
MeAneHH^e., 3to ycKOpner neperpes cnpn. b 
35 pesynbiate nero oh na nppTyi>KeHViM necKonb- 
KUix raknx uviKnoB aanutcw. Moxer BbitiTM us 
CTpoji, B TO >Ke BpeMfl. ecnn npw narpeee ao 
TaxoC^ KpMTMMecKoii reMnepaTypbr Aaxb bo3- 

MOKHOCTb CnOK) 6CTWTb. nocne STOrO B03M0>K- 

40 HO npofeeAeHwe mhofmx coreH m TbicflM nnKnos. 
B npeAnaraeMOM ycipoMCXBe onvicaHHafl one- 
pauMfl ocyiMecTBnfleTCfl cneAywiMUM oSpaaoM. 
TeMnepaiypa repMonnacTWHecKoro cnon vi3- 
Mepflercfl c noMOiA\>K) AaxMviKa 18 - paAi^aun- 

45 OHHbIM TepMOaneMCHT UnW K0HTaKTHbll?t. 

, AamnK, Cwman c ero BwxoAa nbcTynaer na 
MHTerpaTop 19, nMewiUMCi nocroRHHyK) speMe- 
HU ridp«AKa eAMHMu cekyHA; MTO noasonfler non- 
HocYbK) ncKniOMMTb BnnwHwe MMnynbCHoro 
50 HarpeBa Ha Bemm^ny. cpeAnePi reMneparypbi 
nOAno>*cKM. C BwxoAa nHTerparopa cVirnan, npo- 
nopuMOHanbHbi(^ cpeAHei^ reMnepaxype noA* 
no)KKM, nocrynaer na oa^h n3 bxoaob 
KOMnaparopa 20. Ha Apyrow bxoa noAaexca cur- 
55 Han, cooTBeTCTsyKJiUMCi aaAaHHOui reMnepaxy- 
pe, npM noBbiujeHWn xeMnepaxypbr noAnojKKii 
AO saAaHHoro anaMeHMn cpaGaxweaex KOMnapa- 
xop 20 M curna/i c ero sbixoAa aanwpaex xniOMe- 
ByK) cxeMy 21, o6pbiB3fi Aa/ibHeviiuyK) 
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UMK/iMHecKyto pa60Ty ycrpoCicTBa. TepMon/ia- 

CTMHeCKMM C/IOM M nOA/10>KKa HaMUHaJOT OCTbl- 

satb aa cmct ren/iooTBOfla b OKpy>Kajomyio 
cpeAy. ripw noHM>KeHi/iM TeMnepaiypw nofl- 
/ib)KKM AO aaAaHHoCi KOMnapaxop Boaepaiua- 
. excfl e MCxoAHoe no/]o>KeHne. flpn stom 
KniOMesafl cxeMa 21 OTnupaercn, ycrpoPicTBO 
BHOBb HaMMHaer uMKHMMecKyK) perncTpauMKj 

MH(t)OpMaUMM npn aSTOMaTMMeCKOM M/IM pyM- 

HOM aanycke pe/ie 9 BpeMenn aapnAKn. TucTe- 
peanc cpa5aTUBaHM« KOMnapaiopa mokct 
pery/inposaTbCfl a aaBMCHMocTw or reoMeTpnn 
.* noA/io)KKM, T.e nocTpflHHoPi BpeMCHM oxna>K- 
AeHMw n TMna ncno/ibSyeMbix n/ienoK TcD. Hpn. 
BpeMeHHOM npeKpaineHMM pa6oTbi ycipoMCT- 
sa. B03M0)KHa peruicTpamifl MH(t)opMaumi na 
.Apyrwx, ycTaHOB/ieHHbix napa/i/ie/ibHo, n/iew- 
,Kax TcD. OnpeAe/ieHHOro npoA/ieHMfl pa50T0- 
cnocoSHOCTM cnoeB mo>kho AoSMTbcn nyieM 
yse/iMMeHMfl A/iMTe/ibHoctn oxna>KAeHMfl. oa- 
HaKO aro npnaoAUT k pesKOMy CHii>KeHMK) na- 
CTOTbi; uiiK/iUHecKOM aariMCM. mto Hapytuaer 
• saAaHHbiM no/ibaoBare/ieM pexMi^paOoxbi yc- 
TpoficTBa. ; 

DpuMep KOHRpexHoro mnonneHm. B Kane- 
CTBe TepMon/iacTMHecKoro <t)6TonpOBOAHMKa 
Mcno/ibayrot no/iManoKCMnponn/iKapSaao/i. 

CeHCM6n/lM3MpOBaHHblfi 4 MaCC.% AHHMTpO(t)/iy- 

opeHAMUiiaHOMeTn/ieHa. H/ieHKa yKa^aHHoro 
cocjaBaTo/imnHoCi 1 mkm HaHecena wa cieK/iflH- 

. Hy»o noA/io>KKy jonux^AHovi 2.5 mm. noxpur/K) 
npoapaHHbiM c/ioeM Sn02. npOBOAMTcn umk/ih- 

; MecKafl pemcTpaunq ro/iorpawMbi OpeHe/ia 
AH(t)(l)y3Horo TpancnapaHTa. ^l/inre/ibHocTb aa- 
pflAKM 0.1 c, SKcnoHnpoBaHMji - 0.05 c, Hana/ib- 
Horo npo^Bnenm - 5 &ic. cwrb\BBHm ~ OJ c, 
Hana/ibHoro CTMpannfl -'8 mc. ox/ia>KAeHHfl - 0,3 
c, wacTOTa \xu\KnmecKo\H pemcTpamm 2 fu, reM- 

. neparypg jbKpy>KaK)meei cpeAbi 20°C. CnycTa 
1-20 MMKnoB "aanwcb - crupaHne" xeMnepaiypa 
noAno>KKM noBbiLuaexcK ao 60°C. Hpii npesbi- 
lueHMM axotfi xeMnepaxypbi pesxo Boapacxaex 
a/ieKxporipoBOAHocxb cuoq m paaBusatoxcn no- 
Ka/]bHbieAe(t)eKXbi c/ion, nocKo/rbxy n/ienKa TO 
HaMMHaer nepexoAWTb b BRSKo-xeKynee cocxow- 
Hue. ripn axoM xewnepaxype. M3MepeHH0i?i c 
noMoiAbio no/iynpoBOAHtiKOBoro xepMncxopa 

M/IM KOHXaKXHOPi XepMOnapbl C XOHHOCXblO 

:± 03 C, CMrH3/i Ha BwxoAe nHxerpaxopa ao- 
cturaex nopora cpa6axbiBaHMn KOMnapaxopa 
0,6 B, noc/ieAHMC^ cpa6axbiBaex. hb 
.ero BbixoAe noflB/iflexcfl /lorwHecKafl 
1 K/ifOMeaaw cxeMa aannpaexcfl. 
o6pbiBa5> uenb aanycxa pe/ie. ape- 
MeHM .aapwAKM. UMK/iWHecKaq pemcxpauuq 
npekpamaexcfi, C/ioft ocxbiaaex b xeneHMe 3 
MMH npil ecxecxBeHHOM ox/ia>KAeHMM m okoho 

1 MMH npw npMHyAMXe/lbHOM. npM CHM>KeHHH 

xeMnepaxypw ao 35?C curHa/i na BwxoAe mh- 
xerpaxopa naAaex aoO,35.B, xoMnapaxop aoa- 



Bpatnaeicfl b ncxoAHoe cocxonHMe m K/iwHeBafl 
cxeMa oxnupaexcfl, paapemafl uMKnumecxyK) 
pa6oxyycxpoMcxBa. npn Heo6xoAMMocxM npo- 
Aon>KMXb UMK/iMHecKyK) perncrpauMio MHct)op- 
, 5 MauMM Ha p,aHHov\ n/ieHKe ycxpot^icxBo 
sanycxaexcfl nyxeM BHeujHero aexoMaxuMe- 
CKoro(rHe3A0 "Sanycx") h/im BnyrpeHHero pyM- 
Horo aanycxa (KHOHKa "nycx"). BnoBb 
noBxopnexcJi cepuiq uhk/iob pemcxpauMn. 
10 xei^jnepaxypa c/iofl npn axoM noBwiuaexcfl ao 
60"C, ycxpoPicxBo npexpaiMaex unK/iMHecKyto 
perncxpauMfO* onucaHHbiM Bbiiue oOpaaoM.. 
CnoCi ox/ia>KAaexcfl. noc/ie wero onpxb Mo>Kex 
6b)Xb npoBeAena cepVi^ umk/iob "aanyicb-cxn- , 
15 paniie". OSiuee wuc/io umk/iob npw xaxow pa- 
6oxe rrpeebiLuaex 3000. B ycxpoc^cxse. 
npeAycMorpeHo pery/iMpoBanne noporoB cpa- 
6axbiBaHnq n BoaBpaineHUfl KOMnapaxopa b 
MCxoAHoe cocxoRHne. HTo HeoGxoAMMo npw 
20 MSMeHeHMn cocTasa TO. reoMexpnw cnos m 
• HacToxbi perwcxpauMM. 

ripeA/iaraeMoe ycrpoMCXBO o6ecneMMBaex 
onxiiMa/ibHbie ycnoBna aapsAKii m (t)opMMpoBa- 
HMfl CKpbJToro M3o6pa>KeHMn Ha nnenxax TO. 
25 3HaMMxenbH0 CHM>Kaet nopsy noBepxHOcxii 
c/ion. Hxo cnoco6cxByex noBbrujeHMK) cpoKa 
- cny>K6bi c/ioeB m noBbituaex bxHoitieHne cur- 
Ha/i/aiyM. Kpowe loro. aa cmcx MCKyiJoneHnq 
neperpesa c/io« ycKopyiexcfl 4>MKCMpo8aHMe 
30 npo«B/ieHHoro M3o5pa>KeHMq. hxo cnoco6cx- 
Byex cHwxeHMK) atjx^exxa "3ana3Abi8aHMn" n 
noBbiiuaex AOcxosepHOcrb peKOHcxpyKuwn mc- 
xOAHoro BO/iHOBOro ct)poHxa. Bee axo y/iymua- 
ex KanecxBO no/iyMaeMbix aanncefi. 
35. OopMy/ia M3o6pexeHi/ifl * 

Ycxpoi^icxBo A/ifl perncxpauMM onxMHecKnx ' 
TO/iprpaMM Ha xepMon/iacxuneeKnx Hocuxe- 
nnx, cocxojimMx M3 nncHKM xepMonnacTMHe- 

CKMX <t)0X0np0B0AHMK0B. HaHeceHHbix Ha 
40 CxeK/iyiHHyionOA/io>KKycnpoBOAnLuiiMnoKpbf- 
. TMeM,coAep>KaLMee5/iOK^nonyHeHMflCKpbixoro 
M3o6pa>KeHMfl, BK/iK)HaK)aiMM onxnqecKyrocxe- 
My c})opMMpoBaHMfl MHxep<t)epeHUMOHHoCi xap- 
, xi/iHbf.. 6/iOK ynpaB/ieHMfl HarpeaoM. Aaxwux - 
45 xeMnepaxypbr m ^oxonpneMHMK, ycxanoB/ieH- 
HbiM B n/iocKOcxM BoccxaHOB/ieHMfl M3o6pa>Ke- 

HMfl,- BblXOA (t>0T0npMeMHMKa . nOAK/TK)HeH K 

6/iOKy (l)OpMMpoBaHMfl ynpaB/iflfOLUMx cuma/iOB 

no SHaHeHMIO AM4)paKUM0HH0il 3C})<t)eKXl1BH0CXl1. 

50 npn axoM oamh m3 sbixoAOB QnoKa ynpaa/ieHiiji 
HarpesoM CBflsan c bxoaom 6/ioKa ^opMnpoBa- 
Hm ynpaB/iqfOLJUMx CMrna/iOB no anaMeHnio am*- 

. paKUM0HH0M'3<j)(t)eKXMBHOCXM, BblXOA KOXOpOrO 

coeAMHeH c BXOAOM K/ifOMesoro xoMMyxaxopa, 
55 BblXOA nocneAHero noAK/tfOHen k npoeoAfluieMy 
noKpbixMK) xepMon/iacxMMecKoro Hocuxeyiw, o x- 
/T M H a fo m e e c xeM-. Mxo. c ue/ibK) noBbiiueHMfl 
HaAe>KHOCXM ycxpo^tcxaa. b Hero BBeAenw mh- 
xerpaxop, xoMnapaxop m xpioMeBap cxeMa. co- 
eAMHeHHbre noc/ieAosaxe/ibHO. bxoa 
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(21) 4841501/25 

(22) 28.05.90 
(46)07.04.93. Bion. N? 13 

(71) KiieecKvif^ rocyAapcTBeHHbif^ yHiieepciiTeT 
MM. T.r. LUeBMeHKO 

(72) M.K) Ba>KeHOB. K).M. Bapa6aui. H.P. Kye- 
uiiiMCiciiA, B.A. riaenoB m E.^. CeHMeHKO 
(56) 3K)6pi4K A. 1/1. Vcrpoi^cTBO ynpaeneHun 4>o- 
ToxepMon/iacTMHecKOi* aan^cbto. np^Oopbi m 
rexHMica aKcnepMMeHTd. 1981 r. c. 229. 

HaxoAKMH H.r. II AP. ynpaeneHne KaMecr- 

BOM M306pdxeMM5l HB TepMOn/ldCTVIMeCKtlX 

cpeAax. ycnexM HaynHOA 4»OTorpa(t>MM. 1985. t. 
XXIM c. 182-187. 

Akbcb a. a. h ap* YHMBepcanbHoe ycrpof^- 
CTBO ynpae/ieHMP npoueccoM aanMcn ro/io- 
rpBMM Ha <|)OTOTepMc>n/iacTMHecKMe HocMre/iM. 
C6. ro/iorpa(t>MMecKMeMeTOAbixpaHeH(in. npe- 

OOpaaOBdHMfl M oBpaSOTKM MH4»OpMaMMM. 

1983 r oni4, Opynae. c. 29-37. 



HaoOpereHMe OTHOcnTcn k o6/tdCTM rono- 
rpa<)>MM, a MacTHOCTn. k ycrpoi^CTadM jxnsk pe- 
r^CTpauMM ro/iorpaMM hb nne»iKax 

repMOn/iaCTMMeCKMX <^OTOnpOBOAMMKOB (T(D), 

KOTopbie Moryr paOoraTb b unK/iMMecKOM bbto* 
MaTMHecKOM pexcMMe. 

Ue/ibK) M3o6peTeHMR HB/vneTcn noBbiuje* 

Hue HBAe^HOCTM pa60Tbl yCTpoACTBB 3a CMBT 

npeAOTBpaiueHMsi neperpeaa nneHOR Tcti npM 

pa60Te yCTpOACTBB a UMKilMMeCKOM :^BTOMaTM- 

MecKOM pe)KMMe perMcrpauiiM ro/iorpaMM, 

Ha 4>Mryp6 npeACTaa/ieHa 6/ioK-cxeMa yc* 
rpoftcTBa. Ohb coAep^KMT n/ieHKy 1 no/iMMep- 
Horo <^OTonpoBOAHMKa. HaHeceHHyio hb 
creK/ifiHHyio noAno)KKy 2 c TOKonpoBOAnuiMM 
noAC/iooM 3, MCTOHHMK 4 KorepeHTHoro 3/ieKT- 
poMarHMTHoro kiwyneHASi - He-Ne na3ep. on- 
TMMecKyio cxeMy 5 <i>opMMpoBaHHfl ronorpBMM. 
anexTpoMexaHMMecKMA sbtbop 6, 6/iok 7 auco- 
Koro HanpiiMceHMfi c kopohmpvioimmm a/iexTpo- 



(54)yCTPOWCTBO/l/lR PEmCTPAUMUl OR- 
TMHECKUIX rO/lOrPAMM HA TEPMOH/IA- 
CTHHECKI/IX HOCHTE/IWX 

(57) VcTpoi^iCTBo A/in perncrpauuM ronorpdMM 
Ha <j)OTOTepMon/iacTMMecKMx HOCMTennx otho- 
CMTc<i K o6nacTvi ronorpa(t>Mii. CyiUHOCTb: a/i" 
npeAOTBpaiMeHMfl neperpesa nneHKn npM pa- 

60Te B UMK/IMMBCKOM aBTOMaTMMeCKOM peWMMB 

B ycTpoie^CTBO perMcrpauiiM ro/iorpaMM bboa^t 
uenb o6paTHOii cbr3m no cpeAHei^ reMnepary- 
pe n/ieHKM. DpM npeBbiuieHwin TeMneparypbi 
nneHKM HeKOTOporo xapaxTepHoro ^nn nee 
3HaMeHMq. cooTaeTCTBytoiuero HdMany cnaAa 
noTBHUiia/id npM aapRA^e. uMK/iMMecxan pd6o- 
ra ycTpot^CTBB npepbtaaeTCR. fl/ieHKa octbiBa* 
er AO aaASHHot^ reMneparypu ii ycTpoAcrao 

MO)KeT B0306HOBMTb CBOlO pd60Ty. 1 M/l. 



AOM 8. anexTpoHHoe pene 9 apeMCHM aapnAXM 
n/icHKM TO. 3/ieKTpoHHoe pane 10 apeMCHM 
3KcnoHMpoBaHMn, 3/ieKTpoHHoe pane 11 spe- 
MBHn npoflaneHMR cxpuroro MSoOpaMeHHii ro- 
/lorpaMMbi. 3/ieKTpoHHoe pe/ie 12 apcMeHM 
CHMTbiBBHMfl ro/iorpaMMbi, 3/ieKTpoHHoe pe/ie 
13 BpeMeHi^ CTMpaHMR ronorpBMMbi. 6iiOK 14 

<)K>pMMpOBaHMSI ynpdB/lRK)tUMX CHrHB/lOB HO 
BHdHeHHIO AM4»paKUMOHHOA 34><t>eKTMBHOCTM 

(f/) c <|>OTonpyieMHiiKOM 15. K/itOMeaoA KOMMy- 
rarop 16, anexTpoHHoe pane 17 BpeMeHM ox- 
nawAeHMn. abtmmk 18 TeMneparypbi, 
MHTerpBTop 19. KOMnaparop 20, KntOMeayio 
cxeMy 21, meaAO **3anycK*' BHeuiHero aBTOMa-^ 
TMHecKoro aanycKd m xHonxy Tlycx** BHyrpeH- 
Hero pyMHoro aanycxa. 

6/IOK I nonyHeHMfl cxpwToro M3o6pd)KeHiin 
BK/iiOMaer a ce6fl mctomhmk 4 xorepeHTHoro 
3/ieKTpoMarHMTHoro M3/iyMeHMR. onTMMecxyio 
cxeMy 5 <t»opMMpoBaHMR ro/iorpaM' ibi. a/iexr- 
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poMexaHMMecKMM aatBop 6. 6noK 7 awcOKoro 
Hanpn^KeH^n c KopoHnpytotuMM 3/icktpoaom 8. 
3/ieKTpoHHbie pe/ie 9 10. EnoK II ynpanneHMn 
HarpeBOMBK/nosaeTo/ieKTpoHHuepene 11. 12. 
13. 17, K/i»0MeB0ii KOMMyrarop 16. 6/iok 14 
(()0pMHp0BaHtifl ynpdB/iflioiMvix CMma/iOB no 

3HaMeHt1K} Ai^<t>paKmiOHHOi^ 3<t»(t>eKTk1BHOCTM. 

6/IOK til o6paTHOi^ cBfldM no cpeAHeM reMne- 
parype n/ieHKM BK/iiOMaeT b ce6R nHrerpa- 
Top 19. KOMoaparop 20 m K/i»OMeByiocxeMy 21. 
coeAHHeHHue noc/ieaoBaTe/ibHO. Buxoa kom- 
naparopa 20 coeA^HeH c ynpaB/inioiMMM axo- 
AOM K/ii04eB0A cxeMbi 21. c^rHa/ibHbii^ bxoa 
K/iioMeaoA cxeMbi coeAMHeH c buxoaom 5/iOKa 
11 HarpeBa - pe/ie 17. a buxoa K/itOMeBoi^ 
cxeMbi - CO BxoAOM 6/ioKd 1 no/ivHeHun cKpw- 
Toro M3o6pa)KeHMn - pe/ie 9. 

PaSoTd ycrpoii^CTBa ocyiuecTB/ifieTcn c/ie- 

AytOlMMM 06pa30M. riptl BKmOMeHUM ycTpoiC^CTBa 

Bce 3/ieKTpoHHbie pe/ie opeMeHM ycTaHaB/inBa- 

K)TC» B MCXOAHOe COCTORHMe " /lorwMecxMi^ "0" 
Ha BbixoA. K/itOHeBoA KOMMyrarop 16 aaKpur. 
K/ttOMeBafi cxeMd 21 HaxoAnrcn b aaMKHyroM 
cocroflHUM, nocKO/ibKy n/ieHKa TO He narpera m 
cMrna/) Ha ai^xoAe viHrerparopa 20 HeAOcraro- 
MCH A/1R cpaGaruBaHMR KOMnaparopa 20. 

flpoqecc perticrpauMM HaMMHaercn c 
BHeiUHero aanycxa a/iexTpoHHoro pe/ie 9 Bpe- 
MCHM sapRAKH. KOTopoc 3dAaeT BpeMfl pa6oru 
6/i0Ka 7 BucoKoro HanpfDKeHHn c KOpOHMpyio- 
LUHM 3/ieKrpoAOM 8. a rax we BpeMn paSoru 
aneKxpoMexaHMMecKoro aaraopa 6. nepexpu- 
aaioiuero nyn ceera na speMR aapiiAKM noaep- 
XHOCTM nneHKM T(D. Ilo sdAneMy <t>poHTy 
MMny/ibca aapflAKM aanycxaercfl pe/ie 10 Bpe* 

MeHM 3KCn0HMp0BaHMfl. B reMCHMe BpeMCHH 

pa6oTu KOToporo npOMCxoA^r pemcrpauMfl 
roAorpaMMbi c noMoiubio KBanroBoro renepa- 
ropa 4 li onrMHecKoA cxeMu 5 <t>opMMpoBaHMfl 
ronorpaMMbi. 

ripn 3KcnoHMpoBaHMM (^opMiipyercn 
CKpbiroe a/ieKrpocrarwMeCKoe M3o6pa)KeHMe. 
Hoc/ie OKOHMdHMSi pa6orbi pe/ie 10 aanycKaer- 
cii pe/ie 1 1 Bt>eMeHM nponB/ieHMfl m ^epea 6/iok 
14 OTKpwBaer x/iiOMeBoA xoMMyrarop 16. Hpn 
3T0M npowcxoAMT HdtpeB npoBOARmero noA- 
C/10R nneHKM Td>. cxpbiroe M3o6pa)KeHbie npe- 
oGpaayercfi e reoMerpvmecKiiA pe/ibe(|> 
noBepxHocrn. OrpaHMMenMe narpeea ocyuie* 
cra/inercn no AOcrMMeHHti saAannoA i; c no- 
MouibK) 6/iOKa 14. 

3aKpen/ieHiie pe/ibe<t»a noaepxHOcrM npo- 
MCxOAMr npM ox/ia)KAeHiiii repMon/iaciMHe- 
CKoro c/iofl B ocHOBHOM 33 CMBT TennoorBOAd 
B noA/io)KKy (loc/ie npoPB/ieHMn MH<|)opMauiiff 
M0)KeT 6hirb CHMraHd m o6paBoraHa b cootbct- 
CTBMM c rpo6oBaHMnMii no/ib30BarenA. A/im- 
re/ibHOCTb c^MTUBaHUH laAaercfl c noMou^bio 
pe/ie 12. npM pd6ore yCTpoi^crBa b uMirnMMe- 
CKOM pexcMMe. T.e npn Kone^HOM BpeMenvi 



CMMrwBaHnn. nor/ie oxoHHaHnfl paftoTw pene 
12 sanycxaeTCfl pene 13 BpeMenn cinpaHnfl 
npii 3T0M npoMrxoAMT CTMpaHwe lannrn no 
aaAaHHOM 1/ nyieM noBtopHoro narpeBa rep 
5 MonnacrMMecKOroc/io« floc/ie 3Toro nponcxo 
AMT ox/ia>KAeHMe repMon/iacTMHecKoio c/io« b 

OCHOBHOM 3a CMCT TCnnOOTBOAd B n0A/'0)KKy. 

A/inrenbHOCTb ox/iaxcACHMW onpeAe/iwercw 
BpeMeneM cpa6aTbiBaHiin pe/ie 17. Hpn pa6o- 
10 xe B uMK/iMHecKOM pe)KHMe. T.e. npn KoneMHOM 
BpeMeHM ox/iaxAeniiR. noo/ie oxoHMaHiin pa- 
6oTbi pene 17 sepes OTKpbiryio K/iioMeByK) cxo 
My 21 BHOBb sanycxaercR pene 9 BpeMe'm 
aapPAKH P^Cb uhKii :<anifl-ii noRiopncTrfl 

15 

ripw npaKruMCCKM Mcno/ibayeMwx pe^Kw- 
Max utiK/iMMecKOii aan^cM nocroRHHafl BpeMe- 
HM uMK/ia r < 10 c TepMon/iacTMMecxvn;i 
cnoA 3a BpeMfl ox/ia>KAeHiiR ne ycneaaer ocTbi- 

20 Barb AO hcxoahoA reMneparypu M3-3a orpanti 
MeHHOi^ CKopocTM oTBOAd Ten/ia M3 c/ion B 
oxpyKdiGiuee npocrpancTBO. noaioMy c re^e- 
HtieM BpeMCHM cpeAHRR reMneparypa c/ion ne- 
npepbiBHO Boapacraer. RpM reMneparype 

25 Bbiuje HexoTopoi^. xapaxrepHOf^ a/ib Aannoro 
tuna repMon/iacrMMecKOM cpeAbi. pesKO Boa- 
pacTa»0T ae/iMMnHa Haxon/teHHoro b o6beMe 
c/iofl aapRAd M roK yrenKM Mepea nero, o6pa3y- 
K)Tcn /loxa/ibHwe npo6oM noBepxHocTM. Bce 

30 3T0 npMBOAMT K yMeHblUeHMK) CM/l CKpuToro 

M3o6pd)KeHMR. rioc/ieAHee aeAer k yBe/tiiHe- 
HMK) TeMneparypu npoRB/ieHHR. r.x npn 
yMeHbUjeHMM cm/im Ae(t>opMdUkiR npoMCxoAMT 
MeA^ennee. 3ro ycxopRer neperpea c/ior. b 
35 peay/ibrare Mero oh na nporR)KeHMM necKonb- 

KMX TdKMX UMK/10B 3ani1CM MOMBr Bbll^TM M3 

crpofl. B TO Me apeMR. ec/iM npti Harpeae ao 
TdKoA KpMrMMecKoi;^ reMnepdTypbr Aarb aoa- 

. MOMCHOCTb C/IOK) OCTUTb. nOC/ie 3TOrO B03M0)M- 

^0 HO npoBBAeHHe MHomx cotch m twcrh mwk/iob. 
B npeA/iaraeMOM ycrpoi^cree onHcanHaR one* 
pauMR ocyuiecTB/iRercR c/ieAyioiMMM oSpaaoM. 
TeMneparypa repMon/iacrimecKoro c/ior m3- 
MepRercR c noMouibio AdTMnxa 18 - paA^auM- 

OHHUj^ repMOa/ieMeHT M/IM KOHTaKTHbli!i 

AdTHMK. CurHdii c cro BbixoAa nocrynatT hb 
MHTerparop 19. mmbkhumA nocroRHHyK) apeMe- 

HM nopRAKB eAMHMU CBXyHA. MTO n03B0/1ReT no/1- 
HOCTblO MCK/ltOHMTb B/IMRHHe MMnynbCHOrO 

50 Harpeea na BenMMMHy cpeAHeA reMneparypbi 
noAHOMKM. C BwxoAd MHrerparopa CMrna/i, npo- 
nopuMOHa/ibHuA cpeAHeA reMneparype noA- 
/iO)KKM, nocrynaer na oamh via bxoaob 
KOMnaparopa 20. Ha APyroA bxoa noAaercR cur- 

55 HB/i. cooTBercTBytou4Mi;^ 3aAaHHoii^ reMnepary- 
pe. npM noBfaHiieHMH reMneparypbi noAnowKn 
AO aaAaHHoro aHaMenMR cpa6arhiBaeT xoMnapa- 
rop 20 M CMrHB/i c ero auxoAa aantipaer k/homc- 
fiyio cxeMy 21. o6pbiBaR Aa/ibHe^iuyio 
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UMK/iMHeCKyK) pa6oTy ycTpoticTBa. TepMon/is 
CTMMecKiiM rno»^ m noA/io)KKa MaMUMaioi octw- 
BBTb aa CHCT Ten/iooTBo;ia b OKpywaioiMyKi 
cpcAV Hpn noHMMCHMM TCMnepaTypw no;^- 
/iO)KKM flo 3aA3HHOii KOMnaparop B03Bpaiua 5 
eicn B ncxoAHoe no/iO)KeMMe. flpn 3tom 
Kn»OMeBafl cxeMa 21 OTniipaercn. ycrpoiiCTRo 
BHOBb HdMiiHaeT UMKHMHecKyio penicTpauMK) 
MH(t>opMauMM npM asTOMaTMMecKOM M/tn pyM- 
HOM aanycKe pe/ie 9 BpeMCHu aapn^Kii. fMcre- 10 
peanc cpa6aTbiBaHMn KOMnaparopa mo^kct 
pery/iiipoBarbCfl a 3aBMCMM0CTM ot reoMeipMii 
noA/io)KKM. T.e nocTOflHHOi^ BpeMeHM oxnaM- 
AeHMfl H Tiina Mcno/ibayeMux nneHOK TO. Rpn 
BpeMeHHOM npeKpameHMM paOoTbi ycipov^cT- 15 
Ba ao3MO)KHa periicrpauMn tiH(t>opMauviM Ha 
Apyriix. ycraHOB/ieMHbix napa/i/ie/tbHo. n/ieH- 
xax Id). OnpeAeneHHoro npoA/ieHi/iA pa6oTO- 
cnocoSHOCTM cnoee mokho Ao6MTbC» nyreM 
yBe/iMHeHMH A^iMTe/ibHOcni ox/ia>KA*^HMfl. oa- 20 

HaXO 3T0 npHBOAMT K pe3K0My CHM)KeHMK) Ha- 

CTOTu uMKiiviMecKOt^ saHMCM. MTO Hapyujaei 
saAaHHUM no/ib30BdTeneM pe)KMM pa6oTbi yc- 
rpoi^CTBa. 

ripMMep KOHKpeTHoro Mcno/iMeHnn. B xaMe- 25 
CTse TepMon/iacTMMecKoro (t>oTonpoBOAHviKa 
Mcno/ib3y»OT no/iM3noKCMnponM/tKap6a3on. 
CeHCM6M/1M3iipOBaHHbllA 4 MdCC. % Ai^HiiTpo(t»ny- 

opeHAviui'iaMOMeTii/ieHa. H/ieHKa yKa3aMHoro 

COCTdBd TOntMVIHOA 1 MKM HaHCCeHa Ha CTeKAflH* 30 

Hyio noAHO^KKy TO/iiuwHOrt 2.5 mm. noKpwTyK) 
npo3paMHbtM cyiocM SnOa npoBOAwrcfl umk/im- 
MecKan perncTpamin ro/iorpaMMbi Opene/ifl 
AM()><^y3Horo TpancnapdHTa. A/^wiTe/tbHOCTb 3a- 
pflAKM 0.1 c. aKcnoHMpoaaHMfl - 0.05 c. Hana/ib- 35 
Horo nponB/ieHMR - 5 |*c. CHMTUBaHMn - 0,1 c. 
HdMa/ibHoro CTMpdHMR - 8 Mc. oxna)KAeHMn - 0.3 
c. MdCTora MUK/iMMecKort perMCTpauMM 2 fu, tcm- 
neparypa OKpy^aioiueC^ cpeAu 20°C. CnycT« 
120 uMK/iOB **3anMCb - cTiipdHHe** TeMnepaiypa 40 
noAnomKM noBMUiaeTC)) ao 60^C. Rpn npeBu- 
lueHMM 3To(^ reMneparypbi peaKO B03pdCTdeT 
3/ieKTponpoBOAHOCTb cnofl M paaBMBatoTcn no- 
Ka/ibHueAe<t>eKTbi c/ion. nocKO/ibKy n/ieHxa Tct> 
HaHMHder nepexoA^Tb b BnaKO-TexyMee coctor- 45 
HMe. ripti 3T0M TCMnepaType. ii3MepeHN0A c 
noMOuibio no/iynpOBOAHMKOBoro repMMCTopa 

MilM KOHTdKTHOA TCpMOnapW C TOMHOCTbtO 

± O.S^C. CMrna/i hb buxoac nHrerpaTopa ao~ 
CTMraer nopora cpaBaTbieaHMsi KOMnaparopa 50 
0,6 B, noc/ieAHMA cpa6aTfaiaaeT. na 
ero BUX0A6 noABiineTCfl norMMecKan 
** 1 KAiOHeBdfi cxeMa sanMpaeTcn. 
oSpwaan qenb aanycKa pe/ie ape- 
MeHM aapnAKM. UMK/iimecKafl pemcTpaqiin 55 
npexpaiMaeTCfl. CnoA ocTUBaer b reMeniie 3 
MMH npM ecrecTBeHHOM oxdaxAeHnii m oica/to 

1 MMH npM npMHyAMTe/lbHOM. npM CHMMCeHMM 

TeMneparypw ao 35?C mthb/i na BbixOAe mh- 
rerparopa naAaer ao 0.35 6. xoMnaparop bo3- 



Bpaiitae rcw n ncxoAMoe coctomhuc m K/ito4eBa» 
cxeMa oTrinoaeicw. paapeman UMKnwMecKyio 
pa6oTy ycrpoMCfBa flpw moo6xoammocth npo 
Aon)#<MTb UMK/ivmerKyio pernrrpauMto nH<t»op- 
MauwM Ha AaHi.oM n/ujHue ycrportCTBO 
3anyr.KaeTc« nyiPM otteuiHero aaioMarMMe- 
CKorofrneaAO "SanyCK") nnn BMyipenHero pyn- 
Horo aanycxa (Knonxa "nycK"). BHORb 
noBToppercp cepn« mmk/iob pemcTpaMMii. 
TCMneparypa c/io« npw 3tom noBMiuaeTcn ao 
60"C, ycTpoMcrao npcKpainaei unx/iimecKyio 
perucTpaut/iio onucaHHWM awuie o6pa30M. 
Cnovi ox/ia)KAaeTCfl. noi,/»o m: ;o onpib MO>KeT 
6biTb npoaeAena cepMfl umk/iob "aanncb-CTw- 
panwe". 06iMee Hwcno mmk/iob npn TaKo;i pa- 
Gore npeBuiuaeT 3000 B ycTpoi^CTae 
npeAyCMorpeHo perynMpOBaHne noporoa cpa- 
SaTwaaHMfl n BoaBpaiueHwn KOMnaparopa b 
MCxoAHoe cocTOflHiie. mto neoOxoAMMo npw 
M3MeHeHnn cocTaea TO. reoMerpnw cnon m 
HacTOTbi perncrpaunH 

npeA^araeMoe ycrpoiicrBo o6ecneMMBaeT 
onTHMd/ibHbteycnoBMA 3apflAxvi ii<|>opMi/tpoBa- 
HMR CKpbiToro iiao&paxceHMn na n/ienxax TO. 
3HaHMTenbH0 CHii>#caeT nopsy noBepxHOcm 
c/ion. MTO cnoco6crByeT noBbiiueHMio cpoxa 
c/iy)K6bi c/ioea m noBbmiaer OTHOuienMe cwr- 
Han/ujyM. KpoMe loro. aa CMer MCK/iiOMeHM« 
neperpeaa c/io« ycKopaercw (t>iiKCMpoBaHMe 
npoflBneHHoro M3o6pa>KeHn«. miq cnocoSci- 
Byer chm^kchmk) 3<t)<t>eicra "aanaaAbiBaHUfl** m 
noBbiujaer AOcroBepHOcrb peKOHcrpyxquH mc- 
xoAHoro Bo;iHOBoro <t>poHra. Bee 3ro y/iyMUja- 
er KanecTBO no/iyMaeMux aan^cei;^. 
OopMy/ia M3o6pereHiin 
YcTpoi^CTBOAin perticrpauMM onrMMecKMx 
ronorpaMM na TepMon/iacTHHecKMx HOCMre- 
/iflx. cocToninMx M3 H/ieHKM repMon/iacTime- 
CKMx <t)oronpoBOAHfriKOB. HaneceHHux na 
creK/inHHyio noAnoxxy c npoBOAf^u^MM noKpu* 
rkieM, coAepmaiMee 6noKno/iyMeHMfi cxpuroro 
M3o6pa)KeHMn. BK/iioHaioiuMt^ oniimecKyiG cxe^ 
My <t)opMiipoBaHMn HHrep<t>epeHUMOHHoA Kap- 
TMHbi. 6/ioK ynpaB/ieHMsi narpeaoM, a^thmk 
reMfieparypw m 4)oronpMeMHMK. ycraHoaneH- 
HbiA B n/iocKocrd BoccraHOB/ieHMfl HaoSpaxce- 

HMff. BWXOA (t>OTOnpiieMHMKa nOAK/IIOMeH K 

6noKy (tkOpMnpoaaHMfl ynpae/intoiMMx CMrHa/ios 

no 3HaMeHt4IO AV1<t»paKUI10HHOi) 3<t>lt>eKTMBH0CTM. 

npM 3T0M OAMH 113 BbixoAOB CuoKd ynpas/ieHMsi 
HarpeBOM CBnaan c bxoaom 6/ioKa 4»opMMpoBd- 
HM5I ynpaa/iJiioiUHx CMma/ioB no anaMeHMio am4»' 

paKMMOHHOA 34><))eKTMBH0CTM. BblXOA KOTOpOrO 

coeAMHBH c BXOAOM K/iiOMeBoro KOMMyraropa. 
BbixoA noc/ieAHero noAK/iiOMeH k npoBOARUiBMy 
noKpbiTMK) repMon/iacTMMecKoro Hocurenn. o r- 
AMMaioiaeecii reM. mto, c ue/ibto noBbiujeHMn 
HaAexcHOCTM ycTpoAcTBa. b nero BBeAeHu mh- 
rerparop. KOMnaparop vi x/itoMeBan cxeMa. co- 
BAMHeHHue nocneAOBaTe/ibHO. bxoa 
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MHTerpaTopa coeflWHeM c bmxoaom AaTHMKS 
TeMneparypw. BTopoA bxoa KiiiOMeBOft cxeMW 
coeAMHCH c BuxoAOM 6noica ynpaB/ieHMB Ha- 



rpeaoM. a bwxoa - c bxoaom 6/ioxa no/iyMeMiiB 
cxpuToro M306pa)i(eHMR. 
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DEVICE FOR RECORDING OF OPTICAL HOLOGRAMS ^ ^ "^^^^ 
ON THERMOPLASTIC MEDIA ^^O^CGy CffiJE^ 2200 

The device for registration of holograms on photothermoplastic media relates to the 
field of holography. Essence of the invention: to prevent overheating of the film at 
operation in the cyclic automatic mode, the circuit of feedback with respect to the average 
temperature of the film is incorporated into the device for registration of holograms. When 
the temperature of the film goes over some value which is characteristic to it and 
corresponds to the beguming of the potential drop during the charging, the cyclic operation 
of the device is interrupted. The film is cooled down to the preset temperature, and the 
device can recommence its operation. 



The invention relates to the field of holography, in particular, to the devices for 

Tegistration-ofhalograms-oirthe-films-oTthermoplastic^^^ 

operate in cyclic automatic mode. 

The purpose of the invention is to improve reliability of the device operation by means 
of prevention of overheating of the TP films at operation of the device in cyclic automatic 
mode of hologram registration. 

Figure presents the block diagram of the device. It contains film 1 of polymeric 
photoconductor deposited onto glass substrate 2 with electroconductive sublayer 3, source 
4 of coherent electromagnetic radiation - helium-neon laser, optical scheme 5 for forming 
holograms, electromechanical shutter 6, high-voltage unit 7 with corona electrode 8, 
charging time-relay 9 for charging of the TP film, exposure time-relay 10, development 
time-relay 1 1 for development of the latent image of hologram, time-relay 12 of reading of 
the hologram, erasing time-relay 13 for erasing of the hologram, unit 14 of formation of 
control signals according to the value of diffiraction efficiency (r|) with photosensor 15, 
key-commutator 16, cooling time-relay 17, temperature sensor 18, integrator 19, 
comparator 20, gate circuit 21, socket "Starting" of external automatic starting and button 
" Start" of internal manual starting. 

Unit I for obtaining latent image includes source of coherent electromagnetic radiation 
4, optical circuit 5 of formation of the hologram, electromechanical shutter 6, high-voltage 
unit 7 with corona electrode 8, relays 9 and 10. Unit II of heating control includes relays 



1 1, 12, 13, 17, key commutator 16, unit 14 of foraiation of control signals according to the 
value of diffraction efficiency. Unit III of feedback with respect to the average temperature 
of tlie TP film includes integrator 19, comparator 20 and gate circuit 21 connected in 
series. The output of the comparator 20 is connected to the control input of gate circuit 21, 
the signal input of the gate circuit is connected to the output of heating unit 1 1 (relay 17), 
md"the~output"of"the" gate circuit is"C0^^^ ~ " 

image (relay 9). 

Operation of the device is performed as follows. At switching the device on, all time 
relays are set to the initial state, logical "0" on the output, key sv^tchboard 16 is closed, 
gate circuit 21 is in the closed state, i.e. tlie TP film is not heated, and the signal at the 
output of integrator 20 is insufficient for the activate the comparator 20. 

The process of registration is initiated with the external starting of the charging time- 
relay 9 which sets the operation time of high voltage unit 7 with corona electrode 8, as well 
as the operation time of electromechanical shutter 6 which cuts off the beam of light during 
charging the surface of the TP film. On the trailing edge of the charging pulse, the 
exposure time-relay 10 switches on, during the operation of which the hologram 
registration occurs with the aid of quantum generator 4 and optical scheme 5 of formation 
of the hologram.' 

During exposure, the latent electrostatic image is formed. After termination of operation 
of relay 10, the development time-relay 1 1 switches on, arid it opens key commutator 16 
via the unit 14. At this stage, heating of the conducting sub-layer of the TP film is 
performed, and the latent image is transformed into geometric relief of the surface. 
Limiting of heating is performed after reaching the preset r| my means of the unit 14. 

Fixation of the surface relief takes place at cooling down of the thermoplastic layer, 
mainly due to heat dissipation to the substrate. After the development, the information can 
be read out and processed in accordance with the requirements of the user. The readout 
time is set with the aid of relay 12. When ttie device operates in the cyclic mode, i.e., with 
finite readout time, then after termination of the operation of relay 12, the erasing time 
relay 13 is activated. In this case, era sing of the registered image up to the preset value of t ) 
is perfonne^bYjejieat m of the then noglastic layer. After that, cooling of the 
thermoplastic layer is performed, mainly due to the heat dissipation to the substrate. The 
cooling time is determined by the operation time-relay 17. At operation in the cyclic mode, 
i.e. at finite cooling time, charging time-relay 9 activates again via the open gate circuit 21 
after termination of operation of the relay 17, and the whole cycle of registration is 
repeated. 

At cyclic record regimes used in practice, the time constant of the cycle x < 10 sec. On 
tlie cooling stage, the thermoplastic layer has not sufficient time to cool down to the initial 



temperature due to the limited rate of heat dissipation from the layer to the environment. 
Thus, the average temperature of the layer tends to steadily increase with time. At the 
temperature which exceeds some value characteristic for the given type of the 
tliermoplastic medium, the accumulated bulk charge of the layer and of the leakage current 
through it increase drastically, and local breakdowns of the surface take place. All this 
leads to the decrease of the latent image forces. The latter leads to the increase of the 
temperature of development, because the deformation at the decreased forces occurs more 
slowly. This accelerates the overheating of the layer, and, as a result, after several such 
cycles of registration it can fail. At the same time, if in the case of heating up to such a 
critical temperature one gives to the layer the chance to cool down, then after that it is 
possible to carry out many hundreds and thousands of cycles. In the claimed device, the 
described operation is performed as follows. The temperature of the thermoplastic layer is 
measured by a sensor 18 (radiation thermoelement or contact sensor). The signal fi"om its 
output comes to the integrator 19 which has the time constant of the order of seconds, that 
allows one to exclude completely the effect of pulse heating on the average temperature of 
the substrate. From the output of integrator, the signal proportional to the average 
temperature of the substrate comes to one of the inputs of comparator 20. To the second 
input the signal is applied which corresponds to the preset temperature. When the 
temperature of the substrate increases to the preset value, comparator 20 activates, and the 
signal fi-om its output closes the gate circuit 21, and thus interrupts ftirther cyclic operation 
of the device. The thermoplastic layer and the substrate begin to cool down due to the heat 
dissipation to the environment. When the temperature of the substrate drops to the preset 
value, the comparator returns to its initial state. In this case, gate circuit 21 becomes 
enabled, and the device again begins cyclic registration of information under automatic or 
manual starting of the charging time-relay 9. Hysteresis of the comparator operation can be 
adjusted depending on the geometry of the substrate, i.e. on the cooling time constant and 
on the type of the used TP films. During temporary termination of the device operation, the 
registration of information on the other TP films installed in parallel is possible. Some 
prolongation of normal operation time of the layers can be achieved by the increase of the 
cooling time, however, this leads to abrupt decrease of the fi-equency of the cyclic 
registration, which disturbs the device operation mode being set by the user. 

CLAIMS: 

The device for registration of optical holograms on thermoplastic media consisting of the 
films of thermoplastic photoconductors deposited onto the glass substrate pre-coated with 
electroconductive layer, which contains the latent image unit which includes optical 
scheme of formation of the interference pattern, the heating control unit, the temperature 



sensor and photosensor installed in the plane of image restoration; tlie output of the 
photosensor is connected to the unit of formation of control signals according to the 
diffraction efficiency value, and one of the outputs of the unit of heating control unit is 
connected to the input of the unit of formation of control signals according to the 
diffraction efficiency value, the output of which is connected to the input of the key 
commutator, the output of the latter is connected to the electroconductive layer of the 
thermoplastic medium, 

characterized in that, with the purpose to improve the device reliability, the following is 
introduced into the device: integrator, comparator and gate circuit connected in series, the 
input of integrator is connected to the output of the temperature sensor, the second input of 
the gate circuit is connected to the output of the heating control unit, and the output is 
connected to the unit of obtaining of latent image. 



